CHAPTER XIII EXTRACTION OF PRECIOUS METALS FROM COPPER ORES
Copper ores, containing considerable value in precious metals, have not been successfully treated on a commercial scale by any hydrometal-lurgical process. It is true that in treating cupriferous ores, precious metals have been extracted incidentally to the process, or combination of processes, but in such cases the copper was usually considered as a deleterious element. Combinations of processes have been suggested, but these have been too expensive in practical application.
Gold and silver ores, containing only small quantities of copper, have been successfully treated by the chloriiiation and cyanide processes, but in such instances the copper content of the ore was small and the process worked at a disadvantage with the copper, and the copper, as such, was not profitably recovered. A successful method to treat such ores must recover all the valuable metals at a profit.
The carbonates of copper, azurite arid malachite, as well as the oxides cuprite and tenoritc, are attacked by cyanide with extreme rapidity, and are troublesome cyanicides. The sulphides of copper are much less readily acted upon by cyanides than arc the carbonates and oxides, but they gradually dissolve. The sub-sulphide of copper, covel-line, is easily attacked. The silicates arc also decomposed.
The difficulties encountered in the cyanidation of cupriferous ores containing precious metals, may be summarized as follows:
1.  The copper goes into solution, forming a double cyanide with the alkaline cyanide, so that beyond a certain narrow limit the consumption of cyanide becomes prohibitive.
2.  The metallic copper deposited by the zinc shavings in the boxes forms a coating over the zinc which prevents the effective deposition of the gold and silver.
3.  The presence of the copper in the precipitate results in a low-grade bullion which is difficult and expensive to refine.
Similarly, if the ore is treated by chlorination, the consumption of acid and chlorine is increased, and the precipitate obtained is base.
Various methods have been and may be suggested for the treatment of copper ores containing other valuable metals. These may be summarized as follows:
1. Extracting the copper from the ore with acid (or perhaps alkaline) solutions, followed by cyanidation.
363ling of the mass. The gas is admitted to the drum, and acts at once on the ore. The metals combine with the chlorine, liberating the sulphur.
